Castellation is foreseen for the first wall and divertor area in ITER. There is a known concern of the fuel accumulation and impurity deposition in the gaps of castellated structures. Therefore, a better understanding of physical processes occurring in the gaps of castellation and optimization of alignment and shape of the cells aiming the reduction of transport to the gaps is necessary. Recently, a tungsten castellated limiter with two different shapes of cells was exposed to the SOL plasmas in TEXTOR for 16 repetitive neutral beam-heated discharges with a total duration of 112 seconds. After exposure, the strong reduction of the carbon deposition and fuel accumulation was observed on the shaped cells of poloidal gaps in comparison to the cells of conventional shape [1]. This paper focuses on the studies of material transport into gaps in dependence of their alignment with respect to magnetic field lines. After exposure both toroidal and poloidal gaps were investigated using both ion beam and electron beam analyses and stylus profiling technique. The overall carbon deposition and fuel accumulation in the toroidal gaps was found to be at least 30% larger as in the poloidal ones. Moreover, on the opposite sides of toroidal and poloidal gaps the very different deposition patterns were detected. A strong metal intermixing in the deposits both in poloidal and toroidal gaps was observed. An in-depth analysis of these results together with transport modeling will be provided in the paper along with a discussion of the consequences for ITER wall design and operation. [1] A. Litnovsky et al., Phys. Scripta T 128 (2007) 45. Number of words in abstract: 263
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